I
ntensive care units (ICUs) vary significantly from hospital to hospital with respect to structure, services provided, personnel and their level of expertise, and organizational characteristics. These variations are based on economic and political factors unique to each hospital's internal dynamics and external environment. Accordingly, the characteristics of an ICU may depend on the population served, the services provided by the hospital and by neighboring hospitals, and the subspecialties of physicians on the hospital's staff. In addition, a hospital may choose to segregate ICU patients into areas based on diagnosis, acuity of illness, prognosis, or age.
Large medical centers frequently have multiple ICUs or critical care centers separated and defined by specialty or subspecialty practices. Examples include cardiothoracic surgical ICUs, trauma ICUs, coronary care units, and neurologic/ neurosurgical ICUs. Small hospitals may have only one intensive care unit designed to care for a large variety of critically ill patients including adult and pediatric populations. The use of intermediate care or step-down units in some hospital settings may provide a more efficient distribution of resources for patients whose critical illness requires less use of monitoring equipment and staffing than a high-acuity ICU.
Although the types and variety of ICUs may differ from hospital to hospital, all ICUs have the responsibility to provide services and personnel that ensure optimal care to critically ill patients. Recently, outside influence has been applied for hospitals to document their commitment to high-quality care. The Leapfrog Group, representing a consortium of Fortune 500 Companies, has organized to demand that hospitals which service their employees and their families adopt proven safety measures. The organization of this group was prompted by a report from the Institute of Medicine documenting a high rate of preventable medical errors in American hospitals (1, 2). The Leapfrog Group now collaborates with the Center for Medicare and Medicaid Services (formerly Health Care Financing Administration), the U.S. Department of Health and Human Services, and the Joint Commission for Accreditation of Hospitals. The measures recommended by this group were based on published studies and have special relevance with respect to care within the ICU. They include a) computerized physician order entry to reduce medication errors (3); b) referral of complex or highly specialized patients to hospitals with documented experience and ability (4); and c) intensive care unit staffing by physicians trained in critical care medicine (5-7).
The present document describes the partitioning of critical care units or centers into levels determined by resources available to the hospital. It attempts to update similar guidelines written by the American College of Critical Care Medicine (ACCM) and published in Critical Care Medicine in 1999 (8) . An updated literature review and a consensus opinion of experts in the field of critical care medicine were used for this revision. Although some hospitals will be able to provide comprehensive care to a broad spectrum of patients and others to only limited populations of patients, the expectation is that care provided will be of high quality. It is also an expectation that hospitals within a region collaborate to avoid redundancy of highly specialized and costly services.
Partitioning hospital care into levels (levels I-IV), developed by the American College of Surgeons (ACS), has had a major impact on trauma centers in this country. Multiple studies have shown that the process of describing trauma centers according to resource-dependent levels has led to improvements in outcome, including mortality rate and hospital length of stay (9 -18) . Achieving an ACS level I designation has been costly for some centers (19, 20) . However, one recent study documented a decrease in estimated hospital costs in addition to improved outcome in a hospital that was in the process of achieving ACS level I classification (18) . Another group reported that the process of achieving ACS trauma designations enhanced the partnering between a university (level I) and community (level II) hospital and facilitated the use of resources (21).
In these current, revised ACCM guidelines, participating writing panel experts included physicians, nurses, pharmacists and pharmacologists, respiratory therapists, and other important hospital support personnel. Practice models and clinical roles recommended by the ACCM were incorporated (22). Efforts were made to address current expectations from organizations and regulating agencies with a commitment to healthcare services.
Some restructuring of levels of care was made to reflect current trends in ICU organization. Comprehensive critical care centers with and without academic missions were structured to provide optimal, state-of-the-art care to their specific populations. High-quality care is also essential for hospitals with limited resources. These hospitals require the ability to provide care to patients with basic critical care needs (e.g., during an initial stabilization period) and may be able to manage patients with problems that do not require highly specialized equipment or expertise. However, these units are required to have resources and guidelines for the transfer of specialized or complex patients to an appropriate comprehensive critical care center. Minimum standards for interhospital transfers have been published by the ACCM (23) .
The recommendations that follow apply to hospitals with primarily adult critical care facilities. Hospitals caring for critically ill children should comply with separate guidelines outlining service and personnel requirements published by the Society of Critical Care Medicine in collaboration with the American Academy of Pediatrics (24).
DEFINITION OF LEVELS OF CARE
It is recommended that all hospitals determine the level of critical care services offered in keeping with their mission and goals as well as regional needs for this service. Three levels of care are proposed to accommodate university medical centers, large community hospitals, and small hospitals with limited critical care capabilities. (23) . These facilities may continue to admit and care for a limited number of ICU patients for whom care is routine and consistent with hospital and community resources. Cooperation between hospitals and professionals within a given region is essential to ensure that appropriate numbers of level I, II, and III units are designated. A duplication of services may lead to underutilization of resources and underdevelopment of skills by clinical personnel, and it may be costly. State and federal governments should be encouraged to enforce the appropriate distribution of critical care services within a region and to participate in the development of referral and transfer policies. Standards for interfacility transfers have been delineated in a collaborative publication by the Society of Critical Care Medicine and the American Association of Critical Care Nurses (23) . In these standards, reference is made to federal and local laws. A. A clinical laboratory should be available on a 24-hr basis to provide basic hematologic, chemistry, blood gas, and toxicology analysis. B. Laboratory tests must be obtained in a timely manner, immediately in some instances. "STAT" or "bedside" laboratories adjacent to the ICU or rapid transport systems (e.g., pneumatic tubes) provide an optimum and cost-effective setting for obtaining selected laboratory tests in a timely manner (33,
HOSPITAL RESOURCES FOR LEVEL I, II, AND III CRITICAL CARE CENTERS
Transport to distant non-ICU sites for radiologic procedures has been shown to be associated with changes in physiologic status that required corrective therapeutic intervention in 68% of patients (37) . Therefore, guidelines for intrafacility transfer should be followed for radiologic procedures performed distant from the ICU bedside (24). The following diagnostic and therapeutic radiologic procedures should be immediately available to ICU patients, 24 hrs per day.
A. Portable chest radiographs affect decision making in critically ill patients. They lead to therapeutic changes in 66% of intubated patients and 23% of nonintubated patients (38 
Level II Critical Care Centers
Level II Centers are unable to provide critical care for specific areas of expertise. For example, level II centers may lack neurosurgical expertise, a cardiac surgical program, or a trauma program. Nevertheless, these centers provide comprehensive critical care for their unique patient population. Therefore, with exception of services and personnel in the areas of expertise that they lack, these centers have the same organizational structures as outlined for level I centers. These centers require policies and procedures that address transport to a level I center when appropriate (23) . Criteria for transfer should be specific and readily available to hospital personnel so that delays in definitive care are avoided.
Level III Critical Care Centers
Because level III centers are limited in their ability to provide comprehensive critical care, their usually small intensive care units focus on the stabilization of patients before transfer to a comprehensive critical care center (level I or II). As a result, the guidelines outlined previously for level I and II centers, although desirable, are not always applicable. Level III centers require an on-site physician 24 hrs/day who can manage emergencies, can secure the airway, can establish rapid intravenous access, is qualified in Advanced Cardiac Life Support, and, if not subspecialty trained in critical care medicine, has taken the FCCS course (27) . It is desirable that level III centers address the frequency with which these educational activities are updated. It is common and acceptable for emergency physicians, anesthesiologists, general internists, and general surgeons to fulfill this role. A critical care trained nurse and respiratory therapist should be available on site, 24 hrs per day. Essential pharmacy services should be provided. With the exception of highly specialized services, basic services for stabilizing, monitoring, and treating critically ill patients (section X, A-O) should be available. Detailed transport policies and expertise in the transport of patients are essential for these centers (23) . Although new and in need of additional validation, telemedicine-driven ICU care should be considered as a surrogate for on-site intensivistdriven care (43).
Academic Vs. Nonacademic Critical Care Centers
Level I and II centers may have an academic mission through affiliation with a medical school, nursing school, or other health services educational programs. The critical care physician and nursing leadership as well as pharmacists and respiratory therapists of these centers require sufficient protected time to participate in scholarly activity (clinical and/or basic research, case reports) and to foster an environment of critical thinking. They should have the appropriate knowledge and teaching skills to participate in on-site education of critical care nursing staff, physicians in training, and staff physicians. Nonacademic centers should maintain a commitment to remaining current with changes in the field of critical care. They should encourage and provide protected time for all critical care personnel to participate in continuing education activities and maintain current certification in appropriate areas of expertise.
Open Vs. Closed ICUs
Some critical care centers define their ICUs as "open" or "closed" or a combination of both types of units. In the open system, although nursing, pharmacy, and respiratory therapy staff are ICU based, the physicians directing the care of the ICU patient may have obligations at a site distant from the ICU such as outpatient and inpatient areas and the operating room. They may or may not choose to consult an intensivist to assist in management. In some of these ICUs, critical care consultation is mandatory for all patients. In the closed system, care is provided by an ICU-based team of critical care physicians, nurses, pharmacists, respiratory therapists, and other health professionals. A variety of studies reported in the literature have documented more favorable outcomes when ICU patients are managed in a closed system compared with an open system. These studies should be interpreted cautiously (44).
Regardless of the type of system used, the ACCM recommends that the intensivist and the ICU patient's primary care physician and consultants proactively collaborate in the care of all patients. In both systems, an intensivist must be given the authority to intervene and directly care for the critically ill patient in urgent and emergent situations. Ideally, all orders regarding an ICUs patient's care should be channeled through a unitbased intensivist (and his or her physician or physician extender team if applicable) to ensure optimal care and to minimize redundant or conflicting approaches to care. If these principles are followed, the distinctions between open and closed units and the divisive implications associated with the use of these terms wither away.
Intermediate (Step-Down, Transitional) Care Units
These types of units may be useful and are dependent on types of patients served by the hospital, types of staff available to manage patients in these units, and geographic realities of the hospitals' intensive care unit areas. They have advantages and disadvantages depending on whether they are freestanding in a hospital area distant from the ICU, adjacent to the ICU, or integrated within the ICU (45). Intermediate care units may not be appropriate for all critical care centers. Guidelines have been published by the ACCM regarding criteria for admission to these units (46) .
